Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.050 Å; R factor = 0.107; wR factor = 0.285; data-to-parameter ratio = 23.5.
The title salt, C 4 H 10 Br 2 N + ÁBr À , crystallizes with four cations and four anions in the asymmetric unit. In the crystal, the bis(2-bromoethyl)ammonium cations and bromide anions are linked into chains by N-HÁ Á ÁBr hydrogen bonds describing a binary C 2 1 (4) motif along [010] . Each of these chains is formed by a unique cation and anion pair. The ammonium cations occur in the less preferred anti conformation, characterized by different NCCBr torsion angles. Adjacent chains are linked by weak C-HÁ Á ÁBr interactions, forming a three-dimensional network. The crystal studied was a pseudo-merohedral twin with twin ratio 0.640 (2):0.360 (2).
Related literature
For structures of related 2-haloethylammonium salts, see: Bojan et al. (2008) ; Briggs et al. (2004) ; Fischer et al. (1994) ; Kane et al. (1992) ; Kumar et al. (1998) . For graph-set analysis, see: Bernstein et al. (1995) . For the preparation of N-bis(2-bromoethylamine) hydrobromide, see: Pettit et al. (1964) .
Experimental
Crystal data Table 1 Selected torsion angles ( ).
Table 2 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2005 ); cell refinement: APEX2 (Bruker, 2005) ; data reduction: SAINT-NT (Bruker, 2005 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON.
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weak stereoelectronic gauche effect and/or favourable intramolecular F···H-N + hydrogen bonding interactions. Syn conformers exhibiting gauche relationships have also been observed in metal complexes (Kumar et al., 1998) and adducts (Kane et al., 1992) of these compounds. However, the anti conformation has been observed in the solid state for a Nalkylated derivative (Bojan et al., 2008) and in 2-chloroethylammonium hydrochloride (Fischer et al., 1994) . The latter structure shows pairs of anti bis(2-chloroethyl)ammonium cations are linked via N-H···Cl hydrogen bonds to a syn cation to form chains along (1 0 0). In the solid state structure of the title compound (I), only anti conformations of bis(2-bromoethyl) ammonium cations ( Figure 1 ) are observed, that are characterised by different NCCBr torsion angles (Table   1) . Discreet intermolecular N-H···Br hydrogen bonding interactions (Table 2) mimic N-H···Cl interactions of 2-haloethylammonium compounds (Briggs et al., 2004 , Fischer et al., 1994 , and link cations into staggered chains along the baxis, to define a binary C 2 1 (4) motif (Bernstein et al., 1995) . Weak van der Waals C-H···Br interactions link 2-bromoethylammonium cations into layers parallel to the ac plane. The structure is also stabilized by several Br···Br interactions, the shortest being between Br3 and Br8 [3.559 (4) Å], and between Br2 and Br7 [3.594 (5) Å].
Experimental N-Bis(2-bromoethylamine) hydrobromide was prepared as reported by Pettit et al. (1964) . Diethanolamine (12 g, 0.114 mol) was added, with cooling, to 100 mL of 48% HBr. The reaction vessel was fitted with a Vigreaux column and DeanStark apparatus and the solution heated collecting approximately 70 mL of water through azeotropic distillation. The remaining HBr was removed under reduced pressure to yield viscous orange oil that crystallized upon cooling. 
Refinement
Crystals of the title compound seem to be inherently pseudo-merohedrally twinned as several recrystallizations led to twinned crystals. The pseudo-merohedral twin is approximately described by the twin law [-1.00 0.00 0.00 0.00 -1.00 0.00 1.00 0.00 1.00]. Hydrogen atoms were visible in the difference map and those bonded to carbon atoms were positioned geometrically and allowed for as riding atoms with C-H = 0.99 Å (CH 2 ) and N-H = 0.92 Å (NH 2 ). The coordinates of hydrogen atoms involved in hydrogen bonding were refined freely. During the refinements the U iso (H) values were set at 1.2U eq of the parent atom.
Computing details
Data collection: APEX2 (Bruker, 2005 ); cell refinement: APEX2 (Bruker, 2005) ; data reduction: SAINT-NT (Bruker, 2005 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009 ).
Figure 1
The asymmetric unit of (1). Displacement ellipsoids are drawn at the 50% probability level.
Figure 2
Chains along [010] arising from intermolecular N-H···Br hydrogen bonds. [symmetry codes: 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

